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Abstract 

Aim: To determine the association between HLA-DRBI haplotypes and risk of cervical cancer in unselected and samples 
from Chinese ethnicities. 

Methods: A comprehensive search for articles from their inception to April 1st, 2013 was conducted from PubMed, Medline, 
Elsevier Science, Springer Link, Cochrane Library database, China biology medical literature database (CBM),China National 
Knowledge Infrastructure (CNKI),VIP,and Chinese literature database(Wang fang). A total of 1596 patients with cervical 
cancer and 2048 controls from the 12 studies on the relationship between gene polymorphism of HLA-DRB I and cervical 
cancer were performed and data were analyzed and processed using Review Manager 5.0 and Stata 11.0. 

Results: Among the 13 family alleles, two (DRB1*03 and DRB1*08) were found to be negatively associated with cervical 
cancer in all studies or in Uighur subgroups, and two (DRB1*10 and DRB1*15) were positively associated with in all studies 
or in Uighur subgroups. Among the 25 specific alleles, six (DRB1*0301, *0403,*0404, *0803, *1312 and *1502) were 
associated with an increased risk cervical cancer in all studies. No significant association was established for other HLA-DRBI 
family alleles and specific alleles. Ethnicity partially explained the race influence of DRB1*12, DRB1*14, DRB1*0301, 
DRB1*0403, DRB1*0404, DRB1*0803, DRB1*1312 and DRB1*1502 phenotypes. 

Conclusion: Our results support the hypothesis that the HLA-DRBI family alleles and specific alleles might influence the 
susceptibility or resistance to cervical cancer, suggesting that immune regulation may play a key role in this disease, 
although further investigations are still needed. 
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Introduction 

Cervical cancer is one of the leading causes of cancer-related 
death among women worldwide, with 88% of cases occurring in 
less developed countries [1]. It is a grave health problem in China, 
with 132,300 women developing the disease each year, and is the 
second cancer in Chinese women [2]. Whereas a number of 
factors have been implicated in the etiology of cervical cancer, 
there is ample epidemiological and clinical evidence supporting 
that persistent infection with oncogenic types of human papillo- 
mavirus (HPV) predisposes to the disease, with the contribution of 
additional co-factors such as smoking and oral contraceptive use. 
A strong association exists between persistent HPV infections and 
risk of cervical lesions, especially for HPV types 1 6 and 18 [3] . 
Intriguingly, HPV infection is necessary but not sufficient to 
induce cellular abnormalities and the development of invasive 
cancer, since prospective studies consistently show that only a 
small fraction of infected women do eventually develop the disease 
[4]. A comprehensive study indicated that HPV interacts with 



other cofactors, including HLA class II alleles [5], that influence 
the risk of HPV persistence and progression to cervical cancer. 

Human leukocyte antigens (HLA) comprises a family of Class I 
and Class II genes within the major histocompatibility complex, 
which is located on the short arm of chromosome 6 (6p) in humans 
[6] . HLA Class II genes encoded by DR, DQ^ and DP genes are 
expressed in immune cells and are of importance in the regulation 
of the immune response to foreign antigens and discrimination of 
self from non-self antigens [7,8] . They present antigenic peptides 
to specific T-cells to initiate a cell-mediated immune response to 
HPV infection. 

The etiology of cervical cancers might be related to risk factors, 
and HLA-DRB 1 gene polymorphism was initially proposed in the 
late 1990s and has created considerable interest [9] . Findings from 
published studies that have examined the association HLA-DRB 1 
alleles and the risk of cervical cancer have been inconsistent. 
Several studies have reported a positive relation between HLA- 
DRBI alleles and cervical cancer, but findings in different ethnic 
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population have been controversia [10-12]. As many conflicting 
reports have been relatively small in sample size, we performed a 
meta-analysis that examined the association between HLA-DRB 1 
allele families and alleles and cervical cancer. Our purpose was to 
evaluate the evidence from studies on genetic basis and the risk of 
cervical cancer by summarizing it quantitatively with a meta- 
analytic approach, and to find evidence for the prevention and 
intervention of cervical cancer. 

Methods 

1. Literature and Research Strategy 

Studies published in English and Chinese were considered in 
this study. Studies in English were identified through PubMed, 
Medline, Elsevier Science, Springer Link and Cochrane Library 
database from their earliest available date to April 1st, 2013. 
Reports in Chinese were found through China National Knowl- 
edge Infrastructure (CNKI) (1979-April 1st, 2013), Database of 
Chinese Scientific and Technical Periodicals (VIP) (1989-April 
1st, 2013), Chinese literature database(Wan fang) (1986-April 1st, 
2013) and China biology medical literature database (CBM) 
(1970-April 1st, 2013). Key words ("cervical cancer" OR 
"cervical carcinoma" OR "uterine cervical carcinoma") and 
("HLA-DRBI" or "human leukocyte antigen" or "HLA antigen") 
were used in combination to retrieve the relevant literatures in all 
these databases. Moreover, we reviewed the reference lists from 
retrieved articles to search for further relevant studies. This Meta- 
analysis was planned, conducted, and reported in accord with 
standards of quality for reporting meta-analyses [13]. 

2. Inclusion and Exclusion Criteria 

The inclusion criteria were: (1) studies presented original data 
and the number of genotype of HLA-DRB 1 in cases and controls; 
(2) the articles provided raw data including odds ratio (OR) with 
95% confidence interval (CI) and respective variance, or the 
relevant information could be calculated; (3) analytical study (case 
-control study or cohort study) or experimental study; (4) the 
diagnosis of CC was based on at least one of the following criteria: 
typical histological characteristics or colposcopy biopsies. 

The exclusion criteria were: (1) raw data not available for 
retrieval; (2) repetitive reports (If data were duplicated in more 
than 1 study, we included the study with the largest number of 
cases.); (3) the study did not fit the diagnosis criteria. 

The frequency of HLA-DRB 1 alleles varies according to ethnic 
and racial background, with some alleles being extremely rare. 
Therefore, articles were not required to identify all alleles for 
inclusion. 

3. Data Extraction 

To decide inclusively or exclusively, articles were identified by 
two independent reviewers using a standardized data extraction 
form designed by our group. Data with discrepancies in 
identification were discussed. If consensus was not achieved, the 
decision was made by a third reviewer. The following data were 
extracted from each study: the first author's name, publication 
year, area where the study was performed, study period, range of 
age, number of cases and controls, HLA-DRBI type alleles, 
diagnostic method, control sample description (if there was more 
than one control group, we choose the healthy group as the 
control group in order to minimize the confounder). The main 
features of the trials included in the meta-analysis are shown in 
Table 1. 



4. Statistical Analysis 

(1) The pooled OR and 95% CI were determined by Z test with 
P<0.05 considered statistically significant; (2) Heterogeneity across 
studies was estimated using the Cochran's Q_ statistic and I test. 
Meta analysis was carried out by using random-effects or fixed 
effects model based on the pooled effect estimates in the presence 
(p<0.1 or I 2 >50%) or absence (p>0.1 or I 2 <50%) of heteroge- 
neity [14]. (3) To assess the presence of publication bias 
statistically, Begg's test and Egger's regression test were preformed 
where there were three or more studies [15-16]. p<0.05 was 
considered representative of statistically significant publication 
bias. (4) In this meta-analysis, in order to better investigate possible 
reasons of between-study heterogeneity, Studies were categorized 
into subgroups based on ethnicity status. (5) All analyses were 
performed using Review Manager 5.0 and Stata 11.0. All the P 
values were two sided. 

Results 

1. Study Selection and Study Characteristics 

After carefully reading each article, 12 studies were eligible for 
the meta-analysis (including 5 in English and 7 in Chinese). A flow 
diagram of the study selection process is shown in Figure 1 . We 
identified a total of 84 1 potentially relevant articles to our search 
criteria, of which twelve studies examining the association between 
HLA alleles and cervical cancer are presented in Table 1. All the 
selected studies presented original data on independent samples. A 
total of 1596 patients with cervical cancer and 2048 controls were 
included from 12 studies. Five studies used PCR-sequence specific 
primer for HLA, while others used PCR- sequence-based typing or 
PCR-sequence specific oligonucleotide for HLA. 

2. Meta-analysis Results 

A summary of the meta-analysis findings between HLA-DRBI 
genetic polymorphisms and susceptibility to cervical cancer 
worldwide was provided in Table 2. In total, only thirty-eight 
HLA-DRBI alleles from these studies were included in the meta- 
analysis, and 15 specific alleles were excluded because each was 
identified in only one study. A total of 1 3 DRB 1 allele families and 
25 specific alleles were extracted from the studies to investigate 
their association with cervical cancer. 

Three allele families (DRB 1*10, *14, and *15) conferred a 
significantly increased risk and four allele family (DRB 1*03, *08, 
and *12) conferred a significant protective effect for cervical 
cancer. Their combined OR value, 95% CI and Begg's and 
Egger's tests are listed in Table 2. These results suggest that 
patients with DRB 1*10, DRB 1*14 and DRB 1*1 5 alleles were at a 
higher risk of developing cervical cancer than those with 
DRB 1*03, *08, and *12 alleles. Through comparison of the 
HLA-DRB 1 alleles frequency in control groups between different 
studies in the genotyping level, we found that there was no 
significant difference between control groups in different studies in 
the following alleles: DRB1*01, DRB1*03, DRB1*07, DRB1*08, 
DRB1*09, DRB1*10, DRB1*12, DRB1*14, DRB1*16 (P>0.1 
and I 2 <50%). On the other hand, there was a significant 
difference between different studies in control groups in the 
following alleles: DRB1*04, DRB1*11, DRB1*13, DRB1*15 (P< 
0.1 and I 2 >50%). These analyses were based on the data from 12 
studies irrespective of the ethnicity of the study populations. 
Publication bias in the studies was assessed by Begg's and Egger's 
tests, results showed that there were no evidence of publication 
bias (Table 3 ). 

Among the specific alleles, 6 (DRB1*0301, *0403,*0404, *0803, 
* 1 3 1 2 and *1502) were significantly associated with an increased 
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12 studies included in meta-analysis 



Figure 1 Flow diagram of study identification. 

HLA: Human leukocyte antigen; SNPs: single nucleotide polymorphisms . 

Figure 1. Flow diagram of study identification. 
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risk, However, there are no specific alleles with a decreased risk 
(Table 2). We found that there was no significant difference 
between the control groups of the various studies for following 
alleles: DRB1*0101, DRB1*0401, DRB1*0403, DRB1*0404, 
DRB1*0701, DRB1*0803, DRB1*1001, DRB1*1104, 
DRB1*1301, DRB1*1312, DRB1*1404, DRB1*1407, 
DRB1*1502 (P>0.1 and I 2 <50%). However, there was a 
significant difference between different studies in control groups 
in the following alleles: DRB 1*0301, DRB 1*0406, DRB 1*0802, 
DRB1*0901, DRB1*1101, DRB1*1201, DRB1*1202, 
DRB1*1302, DRB1*1401, DRB1*1405, DRB1*1501, 
DRB1*1602 (P<0.1 and I 2 >50%). (Table 2). Begg's and Egger's 
tests showed that results no evidence of publication bias. 

3. Subgroup Analysis 

Since considerable diversity of ethnic groups existed among 
these studies, we performed further subgroup analysis based on 
ethnicity. Among studies in Uighur, two allele families (DRB 1*04 
and *08 ) were significantly associated with an decreased risk and 
two allele families (DRB 1*10 and * 1 5) were significantly associated 
with a increased risk for cervical cancer. Only DRB 1*04 and 
DRB1*15 had heterogeneous (P<0.1 and I 2 >50%), so a random 
effect was used. Begg' s and Egger's tests revealed no significant 
publication bias for any of the allele families (Table 3). 

Discussion 

Genetic susceptibility to cervical cancer has been a research 
focus, and it has been discussed that the polymorphisms of a 
number immune response associated genes, including HLA-DR 
loci, affectes the susceptibility to and clearance of persistent HPV 
infection among different populations. HLA plays an essential role 
in the pathogenesis of HPV virus-associated cervical cancer. HLA- 
II genes are expressed as cell surface glycol-proteins that bind short 
peptide epitope to CD4+ T cells. HLA-DR, a subtype of HLA 



class II molecules, has a particular binding motif that dictates a 
specific range of peptides that can physically bind in a groove on 
the surface of the HLA molecule [29] . 

Cervical cancer is mostly a virus infected disease. However, the 
susceptibility of individuals with.persistent infection to develop 
invasive cervical cancer, even with the same HPV exposure, is 
varied. Host-factors, including gene polymorphisms, might be used 
to interpret these differences at least in part. [5]. Since many 
studies have revealed the relationship between HLA-DRB 1 gene 
polymorphism and cervical cancer in different populations, it is 
currently considered as a disease marker and contributes to the 
genetic risk. 

However, recent studies on the association between HLA- 
DRBI allele polymorphisms and cervical cancer have been 
inconclusive and controversial. Climent [12] reported that the 
DRB 1*11 and DRB 1*1 6 alleles might be risk factors for the 
occurrence of cervical cancer (OR = 2.89, OR = 1 .74 respectively), 
DRB1*01, DRB1*04, DRB1*14, and DRB1*15 may be a 
protective allele (OR = 0.52, OR = 0.60, OR =0.33 and 0.65, 
respectively). Yuh-Cheng Yang 17 DRBl*0701 and *1407 tended to 
confer a risk of CSCC (OR = 2.89 and 1 1.55, respectively). On the 
other hand, DRB 1*1 202 and *1401 played a major protective role 
in patients with cervical cancer (OR = 0.64 and 0.45, respectively). 
Furthermore, DRB 1*1 5 was associated with susceptibility to 
cervical cancer in Swedish [11] and British [10] women, although 
several other studies, among American [30], French [31], and 
northwest English [32] women did not find an association between 
DRB 1*1 501 and cervical cancer. 

Meta-analysis is a powerful method to increase the sample size 
from individual studies to enhance the statistical power of the 
analysis, which may reduce the probability that random error of 
producing false-positive or false-negative associations [33]. A total 
of 12 studies, including 3,410 cervical cancer cases and 1,735 
healthy controls, were evaluated in the current meta-analysis, 
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which addressed 38 HLA-DRB 1 subtypes. The results showed that 
DRB1*03, *08,*11, and *16 were strongly related to cervical 
cancer as protective factors. Meanwhile, DRB1*10, *14, *15, 
*0301, *0403, *0404, *0803, *1312 and *1502 might be regarded 
as risk factors, but we could not gain significant results because 
*0301, *()403, *0404 and *0803 were only reported two papers, 
these results really require further studies. However, we could not 
find an association between special alleles with cervical cancer in 
Uighur population. Additionally, we found that DRB1*11, 
DRB 1*0802 and DRB 1*1405 in aU groups and DRB1*1 lin 
subgroup have high heterogeneity but no evidence has shown the 
existence of publication bias. 

A subgroup analysis was performed to evaluate the effects of 
ethnicity on the meta-analysis. When the six studies in Uighurs 
were analyzed separately (Table 3), 5 of 13 HLA-DRBI allele 
families were found to be significantly associated with cervical 
cancer. Three allele families (DRB 1*10, and *15) conferred 
susceptibility to cervical cancer and 2 allele families (DRB 1*03 and 
*08) were protective. While such associations have previously been 
reported for DRB1*03, *08, *10 and *15, an association between 
HLA-DRB1*12,*14, and *16 alleles and cervical cancer in 
subgroup studies were inconsistent with previous one in all groups, 
which implies that some family alleles have a same effect between 
Uighur groups and other groups and some confer a genetic effect 
respective of ethnicity. One limitation for this meta-analysis is that 
not all alleles were reported in each Uighur study. Thus, one can 
not reach a conclusion that whether special alleles have a 
difference in the different groups through the meta-analysis. 

Although the correlation of cervical cancer with HLA-DRBI 
genes has been demonstrated by various studies, the mechanisms 
underlying the effect have yet to be elucidated. Human tumor cells 
express diverse types of antigens, depending on the etiology and 
pathogenesis of the disease [34] . Because tumor development is 
preceded by chronic inflammation, immune responses, whether 
towards the infectious agent itself or against tumor antigens, may 
be critical for development of tumor. HLA-DRBI alleles may 
affect the way the human body involved in the immune system and 
in cell cycle [35]. Some alleles are considered protective while 
others increase the risk of developing a certain condition. 
Moreover, the same allele can be positively associated with a 
certain condition while it can be negatively associated with 
another. 

This study also has its own limitations. First, since little literature 
including DRB 1 genotype was available for inclusion in our meta- 
analysis, not all alleles were not reported in each Uighur study. 
This might can not reach a conclusion that whether special alleles 
have a difference in the different groups. Since only published 
studies written in English and Chinese were included in the meta- 
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analysis, publication bias may occur. Secondly, although people in 
control groups were mainly healthy adults, there may be specific 
genetic effects among these controls and we could not entirely rule 
out the possibility of the incidence of cervical cancer in the future. 
It is necessary to use standardized unbiased methods on 
homogeneous cervical cancer patients and well matched controls. 
Third, our results were based on unadjusted estimates. A more 
precise analysis should be conducted with individual data, which 
would allow the adjustment by other co-varieties including age, 
ethnicity, family history, environmental factors and lifestyle. 
Finally, five studies used PCR-sequence specific primer for HLA, 
while others used PCR- sequence-based typing or PCR-sequence 
specific oligonucleotide for HLA at the time of the studies. The 
different typing methods were not identical between different 
laboratories, which might lead to a heterogeneity in current meta — 
analysis. 

In summary, in the present study we performed a meta- analysis 
on the association of cervical cancer with the HLA-DRBI alleles. 
Our results indicated the difference of HLA-DRBI genetic 
susceptibility of cervical cancer in Chinese population. For the 
HLA-DRBI family alleles polymorphism, a significantly associa- 
tion with cervical cancer was found in Chinese Uighur group, 
indicating that HLA-DRB 1*03 and DRB 1*08 alleles may be the 
protective factors for cervical cancer and HLA-DRB 1*10 and 
DRB 1*1 5 alleles may be the risk factors for cervical cancer, but 
not data found in other ethnic groups. Overall, ethnicity may play 
an key role in cervical cancer outcome. A major limitation of this 
pooled analysis of previously published data relies on the fact that 
several studies included limited sample size, so we can not get 
information of special alleles in Uighur group. More studies on 
individuals from various ethnic groups and large-scale and well 
designed case-control studies are needed to determine the role of 
HLA-DRB 1 polymorphisms in the outcome of cervical cancer. 
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